A 32-month-old female child was referred to our department for the excision of a large nevus on her left upper arm. The nevus was congenital in origin and measured
Introduction
Tissue expanders have long been used in plastic and reconstructive surgery and are based on the skin's ability to stretch in response to mechanical forces [1, 2] . Tissue expansion is also important as an effective reconstructive modality in the pediatric population. Conventional methods used for the expansion of the tissues followed a process of gradual inflation, with storage of the expanders in the soft tissues, and the entire process required extensive amounts of time. Unfortunately, high complication rates have been reported in infants and children [3, 4] . Rapid intra-operative tissue expansion (RITE) is a modification of the original concept of tissue expansion that utilizes the immediate expandability of the skin [2] . Expansion forces are applied solely in the operative field and for only a short period of time. In the medical literature, sufficient tissue expansions by using RITE have been reported [2] . Here, we present the case of a 31-month-old female child with a giant nevus on the left upper arm. The nevus was excised and closed successfully with intra-operative tissue expansion by using a ballooning force that was applied solely in the operative field.
5.5 cm × 3 cm, with slightly irregular borders and a homogenous black color (Fig. 1 ). There was a concern that it would be difficult to close the excisional defect by a primary closure technique. The staged excision and other reconstructive methods, including skin grafting, were considered, but because of the risks involved with multiple operations and the potentially unsightly outcome associated with grafted skin, we decided to apply the RITE strategy for the excision in this case.
A simple fabricated tissue expander was made from a three-way catheter and a surgical latex glove, which was used for the intravenous line connection. One end of the catheter was wrapped with the latex glove, and other end was prepared for inflation by using the syringe. When the syringe injected air through the three-way catheter, the latex glove expanded like a balloon. Under general anesthesia, a single midline incision between the two longest end points was made. Blunt dissection of the subcutaneous tissue was performed in all directions beyond the nevus margins about 1.5 cm lengths thus making a soft tissue pocket with peripheral subcutaneous flaps. The tissue expander was inserted into the pocket, and the incision was closed with 3-0 Nylon suture. The expander was inflated twice (15 minutes followed by 10 minutes) until the peripheral skin blanching had almost disappeared with 5 minutes of intermittent rest period (Fig. 2) . We palpated inflated expander with tension on the subcutaneous pocket margin area located beyond the nevus. After the expansion, an approximation of the peripheral flaps was performed, and the defect was expected to close without tension (Fig. 3) . The nevus was excised and we identified intact dermal bleeding at the skin margin. The defect was then closed using 5-0 Nylon and 4-0 Polydioxanone sutures, and the wound was dressed using a compression elastic bandage (Fig. 4) . The suture site was dressed using a foam material 4 days postoperatively in our outpatient department, and the sutures were removed on postoperative day 14 (Fig. 5) . The pathologic examination confirmed congenital melanocytic nevus. Complications like hematoma, seroma, dehiscence or necrosis was not observed. Postoperative 30 months photograph show well-healed wound without significant complications (Fig. 6 ).
Discussion
Since it was first reported in 1957, tissue expansion has been used in the reconstruction of various skin and soft tissue defects [4] . The original procedure for tissue expansion required a two-stage operation (expander insertion and expander removal with wound coverage), and intermittent expander inflations occurring over several weeks [5] . The physiologic changes associated with skin expansion include adjacent skin migration, cell proliferation, and angiogenesis [6] . Microscopic studies have reported an increase in the epidermal mitotic activity, dermal fibroblast numbers, and thickened elastic fibers in the expanded skin [2] . Many authors have yielded satisfactory functional and esthetic outcomes with gradual tissue expansion [3, 4, 6] . However, in the pediatric population, complication rates as high as 40% have been reported with tissue expansion [4] . The complications reported include infection, expander exposure or rupture, wound separation, and skin flap necrosis [1] . Although associations between age and complication rates have been debated, many authors have described higher complication rates in children [3, 4] . This may be attributed to the inexperience of the medi- cal team, poor education, and improper follow-up [3] . A lack of compliance with medical care is another factor that is assumed to be associated with high complication rates [7] . In the literature, patients under the age of 12 years were reported to be less compliant and more likely to damage the expander [7] . Additionally, tissue expansion occurring in one of the childhood development periods could lead to a bony malformation [8] . It is possible that the external mechanical forces associated with tissue expansion could stimulate bone resorption and bone thinning [8] . Clinical studies have reported the existence of bony erosions and thinning under the forces of the expanders, with bone apposition at the periphery of the expander site in pediatric patients [8] . Fudem and Orgel documented the case of full thickness bony erosion that was found after tissue expansion in a 5-year-old patient [9] .
RITE is a modified strategy for tissue expansion that occurs via mechanical creep [10] . Short periods of expansion forces rearrange the collagen fibers into a parallel pattern and also induce elastic fiber micro-fragmentation [2] . The ground substance is also displaced from the collagen network [2] . RITE has been performed for variable amounts of skin ranging from 15% to 31%, as reported in the literature, and the success of the procedure seems to depend on the location and state of the host tissue and the degree of expansion [2, 11] . In our case, two cyclic omnidirectional forces successfully expanded the overlying soft tissue, and the defect was closed without tension. The tissue inflation only required 25 minutes, and it was much more efficient compared to the classical tissue expansion procedure and the staged excision procedure, both of which inevitably would require secondary operations. The outpatient follow-up required after RITE inflation can be on a much less frequent basis compared to the follow-up required after a gradual expansion procedure [11] .
Many authors used foley catheter or silicone expander for intraopeartive tissue expansion which is soft but harder than latex [1, 10, 11] . Soft material results in multidirectional expansion while rigid type expands unidirectionally [7] . Foley catheter or silicone could transfer expansion force on the central area but may be improper to expand marginal area of the pocket where the expander was inserted. They could not stretch to the marginal area and could not deliver expansion force on the peripheral area of the pocket directly. For our case, expansion of normal skin rather than nevus tissue is more critical for coverage which is located on the pocket peripheral area. Latex glove with sufficient elasticity could balloon until it reaches the margin of the pocket and expand the tissue effectively.
In conclusion, RITE could be an effective reconstruction option for pediatric patients. Even though it is expected to be more limited with respect to the overall expansion achieved when compared to the gradual expansion process, complications including expander exposure, rupture, bone remodeling could be avoided. Also, the risks associated with an additional surgery and need for regular outpatient follow-up for gradual expansion could be evaded. Additionally, consideration about the ideal expander type could be benefit for surgeons. Even though latex material has less strength than other rigid expanders which may be vulnerable to rupture, it is suitable for RITE in pocket margin.
